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(54) METHOD FOR MANUFACTURING OPTICALLY ACTIVE 6,6'-DIMETHYL-1.r-BIPHENYL- 

2^'-DI0L DERIVATIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing an optically active 6, 6'- 
dimethyl-1, 1'-biphenyI-2, 2'-diol derivative, an optically active 5, 5'-substituted-6, 6'-dimethyl- 
1, 1'-biphenyl-2, 2'-diol derivative useful as a raw material thereof, and a manufacturing method 
thereof. 

SOLUTION: A racemic 5, 5'-substituted-6, 6'-dimethyl-1 , 1 '-biphenyi-2, 2'-diol derivative is 
converted into a phosphate of an optically active secondary alcohol, then optically resolved, and 
hydrocracked to give the optically active 5. 5'-substituted-6, 6'-dimethyl-1. 1 '-biphenyl-2, 2'- 
diol derivative. Thus obtained derivative is dealkylated to give 6, 6'-dimethyl-1 , 1 '-biphenyl-2. 
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BtBmi 1-10 L < . 1 ~ 5 t9 t Lv^o LXii&^^^mtA^:^ 

[0 0 3 4 ] 

c7)M-^-&{iJi't 2 ~ 1 0 o T 2 ~ 4 « f L < . V T ;v T 7 *0Oi^ticli:?i-t 

Li/^o 
[0 0 3 5 ] 

R'{iv^ctJg■?^ Btrnkl -2 Q<r). SM=&^LT=t) J:v^^«t*. It*^ 1 - 1 0 

^ii: .1 ~ 1 0 mit L < . 1-5 &t Lv>o T ^ 1 ~ 5 mi t 

h^vl. Jit^ 7t;{i7 7 t/^^^i ^ff^ Lv>o If RMi:^tl^tl||'^oT(/^T^.tv>^^ 
[0 0 3 6 ] 

5t (4) XU^i-i^^. tit L^^ihi^^<r>M.Wmt LTii. R'mB uM<7)i^(r)t LXli. 

3, 3' , 5, 5' -f-yy-^-^y^^V-y-f-J^y-e, 6' 1' -H" 
7j::=.;1/-2. 2' 3, 3' , 5, 5' -T ]- 9 - - ^' - ^i- )V- 4 
, 4' , 6, 6' -7- h ^^f-^V.r'ff-Jl-- 1 , 1' -e7:n^-;V-2, 2' -v^f-Jl/, 

4, 4' -v>nn-3, 3' , 5, 5' - r h 7 - - v' 'j - -/^- .^V- 6 , 6' -v 
,:^f-;l'-l, 1' -\dy x.:z.)i- 2 , 2' 4, 4' - y 7 Jl--:t n - 3 , 3' 

, 5, 5' -r I- 7- ^- V-^' -7~f7W- 6, 6' - v ;^ f-Jl-- 1 , 1' -tf7.x:::Jl^ 
-2, 2' 4, 4' -v'^'i h 3, 3' , 5, 5' - 7- h 7 - - -r 

'J - 7^^:f Jl- - 6 . 6' -v7'^;V-l, r -tr7.t::::-;V- 2, 2' - v:^" - ;K?)7feW 

[0 0 3 7] 

R'^^"-f 7 /ntf;vX(7)t<7)^ LT{i^ 3, 3' - -7-f V 7"d e;!-- 5 , 5' v 
-y-f-JV- 6 , 6' -v7f-;v-l. r -lf7.x:r.;v- 2, 2' -v:t~;U. 3, 

3' --7^ 7 7°niijl.- 5, 5' -y^'- v-i- 'J -7~i^.'l- 4 , 4' , 6, 6' - T h 7 
y^f-.'l'-l, 1' -H~7.x^/l/- 2, 2' -vt-jV, 3, 3' -v-f 7 7"n e.V- 4 , 

4' -v^'nn-s, 5' - y - 7 -r 'J ^ 7'-^-;u- 6 . 6' -v7-f-;v-l, 1' - tf 
7 J. .:=- v'l-' - 2 , 2 ' - V - . 3 , 3 ' - 1/ i 7 7° n tf - 4 . 4 ' - v 7 n - 5 
, 5' -V ^'-vr U -7f7V- 6, 6' -v7f7V-l, 1' - E 7 2 , 2' 

3, 3' -y-f V/ne )V- 4 , 4' -V^ y^Z^-o, 5' -v^-7¥ 
'j - 7'f- - 6 . 6' ~y7f- 1 , 1' -e7-r-r.;V- 2. 2' - - ;VC0,7fef:^§ 

[0 0 3 8 ] 

R'%)^7 ^f;i-S«^4)<?5i: LT(i. 5, 5' - v ^ - v -^^ V - 7'^f-Jl/- 3, 3' , 6, 6' 
-r h 77^71/- 1, 1' -e7 2 , 2' 5, 5' -V'J'-i/^''; 

-7*f-;l/- 3, 3' , 4, 4' , 6, 6' f-JV- 1 , 1' -tf7j^--;V-2 

, 2' -vt~JV. 4, 4' 5' - v ^ - 'j - •7f71. - 3, 3' 
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, 6, 6' -7- h 1 , r s.:z.)V- 2 , 2' -'Jt~)V\ 4, 4' -v 

-/Jl-tn-S, 5' -i^-^'-v-^' 'j --/f-;v- 3, 3' , 6, 6' -f- h 9.^ 1 
, 1' - tf 7.x^;i/- 2, 2' 4, 4' -i7;^h*->-5, 5' -v^'-v' 

'J -rf-JV- 3 , 3' , 6, 6' Y y :^^}\'- \ , 1' - ^ 7 .-t 2 , 2' - 

V -t - Jl' . ^ *^fS'l'4#7?^^if tl i> o 

[0 0 3 9 ] 

J; LA^^k-^^tft LT{±. 3, 3' , 5, 5' - r h 9 - ^ - v 'J - 6 . 

6' 1' -e7-c-i|.-2, 2' -v-t-^l-. 3, 3' , 5, 5' - r 

h ^ - .^^ - V -V 'J - 7'f-/l/- 4 , 4' , 6, 6' -X h 7 ^ f-.'V- 1 , 1' -t:~7 

..cr.jv-2, 2' 3, 3' -v^yy°u\£)v~b, 5' - - v u - r 

f-^P-e, 6' 1' -^7 J-:-- 2, 2' -v-t-JW. 5, 5' -v 

iJ^-'^-Y U -7'f-;w- 3, 3' , 6, 6' -T h7.3<f-;l^- 1, r -tf7^^;V-2 
, 2' 5. 5' 3, 3'. 4, 4', 6, 6' 

1 , 1' _tf7.xr-;i.- 2, 2' -v:t'-;v*?)5fe#^S'te#:;6Wf5f>.:?> 

[0 0 4 0 ] 

M^ntL<\±. itim'^^?, , 3' , 5. 5' -r h7-^--7i-'ij~7'f-;l--6, 6 
' - ^f-jP- 1 , 1' -\£y 2 , 2' - - ^VT* & o 

(1) -e-^^ti-^^M^^'fb'^iili. ir^L;tJ:^li. (2) T-.^-?n&<b-^t)co)^ 

xX (1) <7)<b^i'tf^ilTiV*;HkIi,lStTit (2) (7)^t^ft!^#2,o 
[0 0 4 1 ] 

<ltM,#:> 

rm. mm<^Wj:m^wt. ^<y^>y^)v^ym. ^^°7 iv)v.x>;^;i.*>i^ 

CO 7 'J - Jl^ 7. * > ;< 9 y 7 .)V * > f 'J 7 :t O 9 7 .X 71- * 7 M# ^ T ^' 

7 ;i' y m^ h 'J 7 -t o ||;{t(7) J; 9 Z S M - 5 -If" t 7 h > 7 -7 T 

•5:^7 Na f i 0 n-H#«0@#m. m^ftlT;!- 5 ^'i' A. Sf^Mlfr. /^m-tr -7 A . [3:^: 

it^^y. f- 7 T- h 7 -r 7 .l^-t V h\ f- ^ 7 T h 7 ■/ h * ^7 K#c7);i/-r 7>m« if 

$TtL<fi:. /^°7 h;va:.7;^;v*7m<?5J:^'S:7';-;i';^;i-*7it, m-fhT^i/^ r- 
7 {f P)ti^o 
[0 0 4 2 ] 

•fts:^%. ^W^'riy h )i^x7 7 7E^ffli.-^ 2>^lf , If^T ^^--^7Hl:l7 J; ^) ^fefett" 
7 7 ^ 7fbl^t/^^*:f:&^}J^^*t-&fca6t-»^fflv>TJBitm^t-&:: t L < 

i:: )7lS«fT t- S o 
[ 0 0 4 3 ] 

<W> 

•ftLc;)«-eafeoT^>«fc'S:v>o -<7-if7. h;vx7, ^-7 ^7#(;)^tic 6 

~ 1 2 <7):tW^«t , if^m^<7>Rtm 2-10 (^flSM^* ^i^'K7M. X h n ^ 7# 
(Dr. KnT,'l^/vf 7, v7f7V*;UAr K\ f 7V T -b h T 5 K#(7)T;i'^;VT ^if 
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Mbic X i'j K}t^M^7^^U^T^7^ 1 1'^ o .t^j-eJ; ^jWt Lv^o 
[0 0 4 4] 

<Um> RmUmmLXii. #t'CWI® ? ti& ^<7)-e{J:'fc < . 2 0 rz)^^^ 3 5 0 

^ cT) JV- X ® ^ ffl V ^ & mi^ K 'd . — 2 0 "C T^-^ ^ 1 5 0 t: cOlEffl -Clffc tlS o $ £b t'^ , T 
[0 0 4 5 ] 

< s# K > St {c t T ^ # tu R $ tt & ^> (7) !■ i < . 'f b#t/ c x }$m ^ ?i 'k 

<.El3> E,tS)±.tjr_rj|LT!i:. # f^M PI $ 4^ < , M't 1 T o r r.fSKcDM 

]±.ii> f> 1 M p a fi,¥,<?)tll]r£ t -c ftirc^tlH T nj'R^T'* ^ o 

4- ;^ ^ ■ a K -r 2) -f ^ L X. ^ > o 
<5t (2) (?5^t:'^?rt;cr)i£PJ> 

[0 0 4 6 ] 



4 




















(2-1) 


(2-2) 



[0 0 4 7 ] 

-m:^ {2) 

JiTkl- W. mm. 1 - 2 0 LT =b i: ■v>K'fb;ic-I-^^ mM^ 1 ~ l 0 

m?* 1 ~ 1 0 «t L < , 1 ~ 5 n $7 f L v»o T )\' 3 ^- ->&GoRtt^f* 1 - 5 ^^^T ^ 
[0 0 4 8 ] 

[0 0 4 9 ] 

R' \±i^%%l-tfz\±^ ( 1 ) f-^<^R'-r4-^c-^M-#:ft i ~ 2 0 c^Kft7ictl-r*^io my% 
(nmr)^^ ii-^bStS J: i;) R ' t R ^ /ij^M* L fc^l^Jr t 'i- 1-) . R' 

Ittlsci'i 1-10 »S L < . 1-5 ^9 $f f Li/^o 
[0 0 5 0 ] 



(15) DP 2004-189696 A 2004.7.8 

f^i-l, m ST< }^^X^^&o M^Ut L < (i. tK^. ^ f7^1. ^ V 7°n t:;i.S-<:$,;g, 

I&jt (2) -e-t^ti'i.ft^tffi. /^7i£{cM^c1il|{-i^>at^'fb«tg-'e*2>.i^ST#lt 

3pi'ff>ti^o (Tias^j-fi (s) ft<7):|iit^>is«$tiTv>&^^ M.S6-r-g> (r) #^)#t)^ 
) 

[0 0 5 1 ] 

m 1 3 ] 




Me/,,, 



[0 0 5 2 ] 

<5t (1) (^fhittf<^«:^rfe> 
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(a) CDTiaxt (3) -c-i^tl^. 5, 5' 6' - f- JV - 1 , 

cbmit Lxv > m X 7. T ;v K-mm t ?t . 

'1 1 K J; »9 SdSI- ^ i t *5-e ^ o 

[0 0 5 3 ] 

1 4 ] 



[0 0 5 4 ] 

tStt r Ji^ > T ;v rr - ;i.ffl^^'$T- ^ t < ^ =Br#KJ ^ > ^ - . Jl^ - > ^' V t: J 
^yy .x. i- h> y - v :/ rf - ;v^5i)>^^if <i n-^o MUit L < ii^ y h - 

[0 0 5 5 ] 

* 7. 7 7 -f h -^tl •> Ca-1) H JS'f b ' j > t itm^'\'t 2 m T )V - K ^ -t X 

m-f^v'/ur^t^'Ayr^Yitia^m^m^^L. ^ilby^^im « (3) X%^ti^ 

6 , 6 ' \ , 1 ' - e 7 -t. -IT. - 2 , 2 ' - ;/ - .'Kbt^t) t ^ m>t ? 

i^2> i t r. J; i') -^fife-t 2. i t ^^x § o 

[0 0 5 6 ] 

m^lom tLX li. (a-2) H^^-fb V > t 7 -k ? ( 3 ) XM $ Sj^ 6 , 6 

' -v^'-f 1 , 1' -tr7 2, 2' -v:^--Mb'^tJi:^M$-i-T3i:}:^cO 

y :i' u n * X 7 7 -r h ^ t ^ i tL{' 7^:^^tS-t4 2 ilT 3 - ? i 

t'ibh<^:hlii^f^^^&^--li. (3) J: iQM'Sr^^^N R' t LT. ^3 7-^JVS'^ 

cfc ^ 3»-SM^#ofbE^t)<7)J^^-tc{i. (a-l)(7)v^ nn*X7 7-f "h^bif 

[0 0 5 7 ] 

IXr s (a-l)(7) ^^i; o T fi^lffl d t^BJ 1- ^ o 
< V n n * 7. 7 7 h mM<^K&^^ > 

CO IkS is T . IiJ^feJt ti-e^ & ^ y n a * X 7 r -f h ^b-^tx^^it. ^ ^PffjiJ-T «6 

, H mt 'J > ^ mm m v ^ t s j.s tf . '-m\<Ty^ Mt u > =^ j; ^; i> < ♦ t 

[0 0 5 8 ] 




(3) 
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< (b) u y ^ -r }i-^(r)m^'^tk > 

? ti & tf -e ^ < , <7) =^ ffl v> d 1 i -5> o 

[0 0 5 9 ] 

tJi? <7)M<fcSij 60 #r£T tc j?kii:r & Ci i: ic J: J9 > ^^figl" & ^ <!: W t-^ o 
[0 0 6 0 ] 

V h\ >' ..^ -7- )V V ^ V 9 > . > ,t ^ K> 3 - K v >• -tf > #-(7)M^i: 2 

-20. 0 i L < 4-15 <Dri'- ^ v K*v^i-f tL^ o 

[0 0 6 1 ] 

<fi^>S)SS.J^r-PLT{±. #{;|tj|®?nst^-e{i'^<. ii't- i o oVi!}^^ i 5 o 
x:(om.mr-frhn^o t^t L<ii. - i o o'c^i^f? i o or<5D^fflTif^ti2)o 

[0 0 6 2 ] 

<J±tj> Ki^mtlKmiXii. #i:itJ!l?ti^ too-cfi^ < , a^tiTo r rmM<om 

<(c) SSh^bI^J: ^)5fe^M> 

^(D')ym -X- 7- Mt-^-m fiO v r ^ :t ^ - ^g-^ ^ ^ I^^X^ 3fe^^>*ll1- 

[0 0 6 3 ] 

<Cc-i)^#-^:> 

[0 0 6 4 ] 

0 1 t v> H i§S tLXli. "7 J - }V , T -1: ]^ > 1) , t Ttr h JVx > - T -fe h X 

3, 3' , 5, 5' -T- h 7-^"5/^'j-y'*f-;V- 6, 6' -v.^f-;V-l, 1 
;^ ^ y - . io J: O^^T -b h ~ h 'J ;V5$)^5>il'I*J^<^.A;-eig t T ^> o #ic , ^ y - 
[0 0 6 5 ] 

<(C-2)#|±|^H#:t-> 

It ^ ^ # I- L T {± . # tc PI^ ? tL 2) tf -cii ^ < . ct) ^ ffl v> :g> i t >&5-e 
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<»»> 

mm<7)&ii. #icK^$ti^v>5&^ [llW^lH]±$-ii^;t:i6. tfj*MT--e»t:-^s ct 

[0 0 5 6 ] 

<f%*p> 

if%m-t:h Sit « . ffl w ^ & f> - 5 0 *C^li,E£<5D$6H ^ S if ti So S L < 

[0 0 6 7 ] 

<BtM> 

I? I§ =^ ^ ^ K { * # ^ c $1] IS $ tl t\ ^ <7) ffi <?) ^ ft );S D T m 5e ^ IK ^ -t^ i 6<J 

fjf.s f -etf ^ o 

< (c-3) ^ h K It o t ^ J; V > ^Sc > 

IS'ill ^« '9 iS-r V- t M J; t) . fi/f S cD7fcf:ME«?3<fc:'^tf & ^ i: ;^)Wt^-e* -§> o tfz. 

V 7^ 7. T I- 1 V - mtih t L T t/fai L fz mm^^m-r ^^^.tK^y). mi^(o'j 77.^ 

[0 0 6 8 ] 
[0 0 6 9 ] 

X h SIS ^ 11 J; S 7fe^;y-*r;>7 ffi \i. I ti «\ C ^fflv>T> ^Ht-^ /iJt TW^f v T 
7^ T V .t - ^-5513?$^^ < M-C- § i: v> ^ ,i^>-e«;JiT v> 2) o 

[0 0 7 0 ] 

\i . T Ji-^ '5' A ^fc^ti «07X^<l:ife« t L < . 7K^<k U f- a t ;^ ^ r. ^ 

A, 7|C"t'fl:t h ^ A^y^ (2 h*->:n- T;V^:::-'>A (Red-Al) i)^ I 
[0 0 7 1 ] 

<?ait>,E.sss,)t{-r^tT{±. m\mw%i\7s,%(r)x\m<. w^- 1 o o°c^^f> 1 5 o 
t:(7).fgii-(:iT^otL-&o L< fi. - 3 or^i'^f? 1 0 o'c<?)rEii'e-fffcti'&o 

[0 0 7 2 ] 

<.EtJ > S,CS.!±,ti icfi t "C{i:^ tli> ^><7)T^{i^ < , at 1 T 0 r r 
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K X 7^ mm ^ Hit eIi ^ i^rri^h^'yy^- ^w<7)-:h'm K X w^^-r 7^ ^ t t^-e § o 

[0 0 7 3 ] 

'MMm 1 

(3, 3' , 5, 5' -T hy-^-zy^-')-r^)V- 6, 6' .1' - 

e7j-r-;v-2, 2' -v.t-;vcom»ffi) 

[0 0 7 4 ] 
['ft 1 5 ] 




[0 0 7 5 ] 

1) P^uu :Ay^-}V7i^7,y7-^ ] 
mm ^ m L < ti# L ;^)^ ^. h ;i' J.. > 23 . Sml ^.r mm ^^±0 )-,.^ > h - J^ 22 . SgCMZnmol ) 

X y i- L ± o (7)H±aft > t it^ K ^tLX CD- v .^^ n n y y ^ 

JV* .X7 7"f h =^fi|fco ("P NMR|g, 11:96%, " P MvlR ( h ;L ..x. > ) : 174.67) 
2 ) (1)-,^ > 3,3' ,5,5'-r h 9 - V- -Y U - rf-;U-6,6'-v> JV-l,l'-t" 7 j- 
r.;i/-2,2'- .^^ *X7r-f h c7)-^fig 

1 ) rlt tifc CD- 'jynuy >f^;v*.x 7 r ^ h 33.0gC128fnmoD^MTHF (7- h 7 
K n 7 7 >' ) 60. 0ml \z 'tm L ^ mMM H > mS"em# t ^ i 3, 3 ' , 5 , 5 ' -t h 
7-t-7'^'^.'l--6,6'-v\;/5^jV-l,l'-l:i'7a^-x;[/-2,2'-v 50.0gC114fTmoD^ 1^ V x 

^f ;!/:^'-^ > 48.(>iilC344ninoD«ia7X™F 450ml:^?ft^l(y7>TlllTL.fco ^STl^Tt^Hi^T^ 
tm^mm^. CD- v^^nn.^ >f-jv,i. .77 t-'T ]^;6^1^:^Lfc0^lfi|gLTSSrfTt 
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^^*t-&»f1^$-^Ktf O}-:^ y^}l 3,3' ,5,5'-7- h -7 ^ - V- -r \) - .^^-6,6'-v 
^ f - , 1 ' - e 7 -t: .r. - 2 , 2 ' - v 4 }^ * 7 T -f ^ ^ # o ( 1K« 81 . 6g, W¥- 115%C 

. HPLC(GL^^a:.> Z;ft5tM±m. OD^2(4.6mnci.xl50mm)«ffl . 20r. T-t 

h". hijjp, l.Oml/min., 254nm^ {^ff Bt|!540.9min.^ 47.2min.) 

•'H MvIR (CDClj) : 0.45(d, 3H, 3=6.80), 0.66(d, 3H, 3=7.08), 0.75Ccl, 3H, 3=7. 
08), 0.78(ci, 3H, 3=6.56), 0.87Cd, 3H, 3=6.84), 0.90(d, 3H, 3=6.56), 0.83-l.OlCm, 

4H), 1.12-1. 33(m, 4H), 1.41Cs, 18H), 1.42Cs, 18H), 1.43(s, 18H), 1.46(s, 18H), 
1.55-1. 65(m, 8H), 1.96(s, 6H), 1.98(s, 3H), 2.00(s, 3H). 2.20(2H), 3.95(m, 2H), 
7.35-7.40Cm, 4H) 

• ''P NMR (f )VJ--.y) $ : 135.99, 140.89 

3) 0')-^ y'1^)V 3,3',5,5'-x h^^-vi' V-7'f-Jl/-6,6'-v^f-;V-l,l'-tf7^ 

r-jl.-2,2'- v^-f jl. *X7 J.- 

2) -(^i^hiltz. h JWx>;^9vrt?{^|j< (1)-:/ >• 3,3' ,5,5'-t h y 9 - z/ r \) - y'-f- 
]V-6,6'-V\-/ f- 7 -X r. - 2,2' - v -f )l- ;]^ 7x 7 r -f I- 42 . 6gC68mmoT) 
^ h }l..x.7 430mllc-;tBlt^S.-cli#L./^o 30-35. 5%(7)ii It ^hyjctyjc 22ml aq230tmiol)^^ 
30^K'C•^iTL^ (1)-^ >•f-J^• 3,3',5,5'-T ^ ^ - -> 1.) - T-f - ;i,-6, 6'->' >t f - 

L. i(M%^s,(^7Kimtm^rm.w'<mmmt7Km^&mL. mm 

;lx 3,3',5,5'-r h7^~V^' 'j ~7^^f-;^-6,6'— 7^ l,l'-e7 j:::::-;W-2,2'- 

*;;;7.-c- h=^|§;io 
(^21:45 . 5g, il3i$104%( h JVsr.. yttf ). v§$X^ Pl> ? mf^t^S^m 

• HPLCCGL^-^ x7 .X#jt^ttM. 1-h-i-7 ,)V ODS-2C4.6nim4>xl50mn)ffiffl , 22°C^ T -k 

l.Oml/min., 254nm, M#l}#iiKS)20.0min., (R)23.6min.) 

•'H mR CCDCIj) 5 : 0.38(d, 3H, 3=6.84), 0.61Cd, 3H, 3=6.80), 0.75-1.04Cm, 5H) 
, 0.78(d, 3H, 3=6.56), 0.80(d, 3H, 3=6.84), 0.84(d, 3H, 3=6.80) ,0.92Cd, 3H, 3=6. 
60), 1.12-1.38(m, 5H), 1.40(s, 18H), 1.40-1.43(1H), 1.42Cs. 18H), 1.44Cs, 18H), 
1.50(5, 18H), 1.55-1.68Cm, 4H), 1.69-1.77Cm, IH), l,94Cs, 6H), 2.00Cs, 6H), 2.15 
(m, IH), 2.46Cm, IH), 4.18-4. 35Cni, 2H) ,7.43-7.44C4H) 

.'^PNMR ChJlxry) s : -7.438, -5.955 

4) (1)-;^ y^Jl 3,3',5,5'-r7- h 7 - > -r n - 7*-^;V-6,6'-7,:>« f- ;l-l,l'-e 7 
x ;i/ - 2 , 2 ' - -7 7]x 7. 7 - h (7) it^':irM 

3) h;WJ^7l0.5g^^^, if 7j.-.)W#|&f|55}-(^«^KS):CR) =51.8:48. 
2(7) 3,3',5,5'-a)-.^ >f-;v 3,3',5,5'-t Y y - 'y ^) -yf- }V-6,6'-i/ ^- }l-l,r 
-^y s-"~}V-2,r - y-{ }p :^^X7ji-h 72 . 7g (114nniol ) pi 7 - ;V 300ml^Jl]x.T 

? I ?I i ^) [0] 112 L tzo m US L7t 27 . Ig. e 7 .x, x ^{4 cotl)* fi (S) : (R) 

=97.0:3.0-t'$)-3fco ±15 01120 #27. lg{: 7 / - 935m1 ^ jjO x. ^ M;ifL L Ti^J— t 

i n mUl. e7.r_r.jv#t#$[HS:(0m*KS):CR) =99.9:0.1 cO»6l7)a)-7 7f-JV (S) 
-3,3',5,5'--r ]-y^-y^' 9 - 7^^f%'^-«,6'-v 7 f-;v-l,l'-e7 x - 2,2'- v 7f ;i' 
*;^7-x.- N^#7to ([l|l|2fil8.8g, tiWSCP^ 

. HPLC(CL-9-'l'x> 7t*5tMt^- ^-t—f>7V 0OS-2(4.6tnncDxl50mm)i$ffl , 2213. T -t: 
^x^l}j^ l.Otnl/min., 254nm, -pft^EtrEH CS)20,0min.) 

•'H MVIR (CDCIj) $ : 0.78(d, 3H, 3=6.56), 0. 78-1. 05 (m, 3H), O.SOCd, 3H,3=6.92), 
0.84Cd, 3H, 3=6.92), 1.24-1.34 (m, 2H), 1.40 (s, 9H), 1.42 (s,9H), 1.44(s, 9H), 
1.50 (s, 9H), 1.55-1.67(m, 2H), 1.70-1.78 (m, IH), 1.94 (s, 3H), 2.00 (s, 3H), 
2.14-2.25(m, IH), 4.26 (m, IH), 7.43 (s, 2H) 

•''CNMR S : 15.61, 18.89, 18.99 , 20.89 , 22.01, 22.76, 25.24, 31.19 , 31.26, 31 
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,41, 31.56, 33.85, 35.10, 35.30, 36.13, 41.82, 48.18, 48.23, 81.93(d), 125.13, 1 
25.40, 131.04, 131.22, 134.80, 135.31, 136.75Ccl), 136.88, 144.37, 144.61, 145.23 
, 145.34 

*31p MR (CDCI3) 6 : -7.438 
(bJI/X» 6 : -5.922 

^jtmm mm as)my:x:-h*o.2cwMtLx} 

C 74.98, H 9.9L N 0.43, P 4.79 
MM C 74.95, H 9.72. K 0.38, P 4.77 

• HRMS 638.4437. Ctt##:638.446) 

• itm-mSa ]„ . 5 s 9 " 125.4° (c=.2.02, TUF) 

lE!]a<^l?M>ll*>tfi:-^iH\ |g«'e44.3g, 'ti y :^ )VmmitLmmiiCS): (R) =21.8 
:78.2'e*o7tro CltLi'. ^ J - )l440n\-]^tli^. M-^^t^^TT'J^J-vg-ffit t J^^o M&t 

K X ^) MM Lfzo (1)-^ y f- )U 3,3' ,5,5'-r hy ^~'> ■\- 'J - "Z^-- JV-6,6'-v ^ 
JI/-1, 1' -E* 7 .X ^ ;i/ - 2 , 2 ' - V -1' ;i/ * X 7 a; - h (S) : (R)=49 . 7 : 50. o o 

[0 0 7 6 ] 

# h tLfcIt H L > 7 r. ;V#^fg^.(^«:^!KS) : CR)=0.1:99.9(?)M(7? O)- 
CR)-3,3',5,5'-7- ]- 7 i^'- V -v '..) -7*^.'^-6,6'-vp« f-;V-l,l'-e7i^.'V-2 
,2'-vM;i. v-^-7.7.x- h^ll/^o (®1D21: 13. 2g, II] W3^ 

■ HPLCCGL^.^ x> .xtc5t#»> f r OD^2(4.6nim$xl50mn)f$ffl, 26°C. T 
hr-h'jJ^ l.Oml/min., 254nm, {f:f#I^^KR)23.6min.) 

•'H MVIR CCDCl,) 5 : 0.38Cd, 3H, 3=6.86), 0.61(d, 3H, 3=6.98), 0.77-0.98Cm, 2H) 
, 0.92Cd, 3H, 3=6.42), 1.14-1,31 (m, 3H), 1.40 (s, 9H), 1,40-1.44C1H) , 1.42 (s, 
9H), 1.44(5, 9H), 1.50 (s, 9H), 1.5S-1.67Cm, 2H), 1.94 (s, 3H), 2.00 (s, 3H), 2. 
46-2. 49(m, IH), 4.23 (m, IH), 7.43 (s, IH), 7.44(s, IH) 

•''CNMR d : 15.33, 18,86, 20,67, 21.83, 22.71, 24.63, 31.18, 31.28, 31.39, 31 
.53, 33.91, 35.19, 35.34, 36.10, 36.12, 42.58, 48.43, 48.51, 80.68(d), 125.20, 1 
25.43, 131.95, 131.34, 134.88, 135.19, 136.60(d), 136.89(d), 144.36, 144.61, 145 
.35, 145.46 

• ''P NMR (CDClj) $ : -7.438 
*jmm ff-M C 75.20. H 9.94, F 4.85 

C 75.14, H 9.82, P 4.82 

■ HRMS 638.4468, (ft#fjt638,446) 

• it&^TfeK [a In a 5 8 9 " -194.0° (c=1.97, THF) 

5 ) (S)-3,3' ,5,5'-r f -7-t-yf- .!W-6,6'-v ^ >V-1,1' - H 7 j, - - 2,2'-v >}■ - 
at#ffl^T\ laTRW 55.0ml!.l«f[:TJV:^ ^'i'A'jf-^'A 0.6g (ISrrrnoD^SDx.'C!! 

-fe h 1- M M,itLr<^ 0 )-^ > f- )v (s)-3 , 3 ' , 5 , 5 '-r f 7 ^ - ^ u ~ 7'f - 

-6 , 6 ' - y f - )l -1 , 1 ' - {f 7 J- X - 2 , 2 ' - -f Jl- 4^ 7s 7 - h 3 . Og (4 . 7mTK)l ) ^ 15 5t 

-efiTL. iffiTt:ig-fi^#iaLTl[f#PHlii#^^^, 40t:-e2R#[l^tJB*WL?to H«7ft. 

^X^LfzT }i < ■:> A c7) m ^ v#|f. 1 7t o MtlTic , h .'I- ^- > 'J- till ^ T I , Tk.l ^ h ;v 

lEMLTffifr^llito '^^hiltzmmi.^ ? y-)Vlzmm^^. |tSL;t(S)-3,3',5,5'- 
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fco (iafii.6g, ^am7m 

. HPLCCGL^^ j:.y7.«^M, -f:h-f>-;V ODS-2(4.6nin<s.xl50ti»n)i$ffl, 22t:. T-t 
h.r.hi.);v l.OmVmin., 254nin, 'K^Bf^ CS)8.6min.) 

.^H mR (CDCIj) S : 1.40 (s, 18H), 1.42 (s, 18H), 2.00 (s, 6H), 4.80(5, 2H), 7 
.38 C2H) 

."CNMR CCDCI3) S : 18.60, 29.56, 31.47, 34.92, 35.76, 123.35, 125.31, 132.4 
2, 133.76, 140.02, 149.79 
■ mkmilal,.,,,'' -59.8° (c=2.05, THF) 

6) (R)-3,3',5,5'-r h 9-t-yf-;V--6,6'-v^ f-;V-l,l'- ^7 ..-c 2,2'-v t 

MMWm^r. KtRTOF 55m\K^M'it7)V^:^'y2^^)^f'^A 0.6g (16mmo1)$'|jnx.T» 

mtL. ^i^-mWLtio ico,«?ai;»"mF 38m1i.:-Mf Lfc. 4) T^sm^ML 
^k<r)m:im'hmMit IX^^^^Hfz a)-.>' y-f-n^ (R)-3,3',5,5'-T h y - O-y'-T 
jV-6,6'-v -f- .)P-l,l'-i:: 7 _x r. ji- - 2,2' - v -f )l- ;]< 7x 7 -x - h 3.0g (4 . 7iTimol ) 103t 

ft^.x.f-jv^ h }i.r-ymm^m^rfmt7^M7hm^'jTm l , 30-35. 5%c;oiim«t7ic^ 

A ± -e^-;^ L T ME mm L«L# # o # ^> *i 7l:*a# it ^ 7 - jv ic ? ^ rt» L 
f^CR)-3,3' ,5,5'-T 7-t-rf- .'U-6,6'— 77 f- ;V - 1,1' - f 7 -x r. ;i/ - 2,2'-v t ~ Jl- ^ 
!M§l^ii|-eiil£L7to (iil*1.6g, !\m77%) 

• HPLCCGL^.^ a- 7X #.jtt^M. -f-.^-^v7^ 0DS-2C4.6mnoxl50rm)ftffl. 2rc. T -fe 

l.OmVmin., 254nfn, -Rlf ffir=[i (R) 8. 6min.) 
•'H MVIR CCDCIj) 5 : 1.40 (s, 18H), 1.42 (s, 18H), 2.00 (s, 6H), 4.80Cs, 2H), 7 
.38 (2H) 

.''CNMR (CDCI,) $ : 18.60, 29.56, 31.47, 34.92, 35.76, 123.35, 125.31, 132.4 
2, 133.76, 140.02, 149.79 

• kt-mmSal,,,,,'' +58.2" (c=2.02, TWF) 

^i!l?!l2~-l 2 0:)-.^y^}i 3,3',5,5'-7- f9:^-->-^V-7*f-;i— 6,6'-77f-Jl/-l, 
r-e 7 -Ti -71/ - 2,2' - '7-^ ;V *77.x-- h </)^^:^i!l 

1 7^ 1 ) - 3 ) t mm'^'h'&T's-m i tz o-^ y f- ;v 3,3' , 5, 5 '-7- ly^- -7 -y 

';-7''f-il'-6,6'-v7f-;i/-l,l'-'«i~7-c-r-)l.-2,2'-v-'f il/ .ivX 7 ^ - ^Jfifll 1 

[0 0 7 7 ] 









mm 








(?) 


(S):(R) 


(ml) 


{%) 


(S):(R) 


mmmz 


0.1 


55:45 




4.7 


10 


71.4 :28.5 




0.1 


55:45 




2.5 


10 


93.3 : 6.6 


IISI#!|4 


0,5 


87.6:11.9 




16,5 


74.3 


98.0 : 2,0 




0.5 


87.6:11.9 




25 


28.5 


98.7: 1.3 




0.5 


87.6:11.9 




0.6 + 3.0 


61.1 


96.5 : 3.5 


m&mi 


0.5 


87.6:11.9 




0.7 + 3.0 


61.9 


95.6 : 4.3 


mmm^ 


0.5 


87.6:11.9 






0,75 + 5.0 


70.5 


99.3 : 0,7 


m&mQ 


0.5 


87.6:11.9 






1.0 + 3,0 


61.6 


97.6 : 2.4 




0.5 


87.6:11.9 






1.0 + 5.0 


65 


99.5 : 0.5 


mmm^^ 


0.5 


14.6:84.5 




3.1 


31 


3.6 ;96.4 


S»J12 


0.5 


14.6:84.5 


T-i2h— h'j;u 


8.1 


56.6 


1.7:98.3 
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[0 0 7 8 ] 

'^mm I 3 (S)-6,6'-v^ .r. .r. H.-2,2'-y.t - 

1<7) 5 ) 'df h il fz CS)-3,3' ,5,5'-r h 9-t-rf-;i.-6,6'-v,?{ f- ;V-1,1' - H 7 
r:;i/-2,2'-v t-;v lOOmg C23tmio1)(7) v ^ n n ;^ ^ > 3.(>n1}#)t^g^#ig^TMT- 
mWLtzo m-J^ii&itr )V < A O.lgCO.arinoD^tB^. g Wli.^l"^ S -e^fiTit^ 

iSTKMv i5^^ V- A ±t'^^ L /Co M^Mff®* L T (S)-6,6'-v 

# ;^/c ISl-f*^ HPLC(^^'1' +: Ht^lM Cft)"ii. Chi ralcel 0D(4. 6mm$ x250rmi){$ffl , 40t: 
, V7°n7NV -;w=9:l. O.SmVmin.. 254nm)-C^..t/fL/:|!fM> {t*^^0tPsg26.5m 

in.(7)(S)-6,6'-v.^< j-:---;v2,2'-v^- ;K7?^5?)«iJ? fl tzo 

[0 0 7 9 ] 

l^ttM 1 4 (R)-6,6'-v 7t f-;V-l,l'-tf 7 :::.;l.-2,2'-v ^ - 
^liMl 3 (ii3i>T, KJZWMt LT(S)-3,3',5,5'-r- f t7-t-7'-f- ^l-e.e'-v^ f- 
r- e 7-xr.jW-2,2'-vt-.VJ^?gx,T':^.Ji^!! 1 <7) 6 ) 'C1# ^fi-/cCR)-3,3' ,5,5'-.f r 
7 -t-7'^ JV-6, 6'-v 1' ti' 7 :e. JV-2 , 2 '->- .t - ^ ffl /c WA 

^ i: J; . (R)-6,6'-v7 -f- -1,1'- !'f 7 .i. .r- jl, -2,2'-^ - JU^If/co 
»35mg, ]|2^71?(;^ |WJ«f;||^tL/c@#:^HPLC(^-^f -bMb#im-(»)^> Chiralcel 
0D(4.6Tin<j)x250rmi)®ffl, 40*0^ '\^^-^ > :-f y 7°a7NV - ;V'=9:1, O.SmVmin., 254nm)-e 
W L /c ^ * . '(^^ ^ K 34 . 3mi n . CO (R)-6 . 6 ' - v f - ;P -1 , 1 ' - tf 7 .x - 2 , 2 ' - v - 

[0 0 8 0 ] 

hmm 1 

#if .M 2 ^CfaicfiO»t ^m^f^-y'T 5 >• ^fflv>T3,3' ,5,5'-f h y-t-f^f- 

}\y-6 , 6 ' -V ^ 'f - Jk-l , 1 ' - tf 7 -x ;W - 2 , 2 ' -i> :^ - }l(r)itW' 9rM "t^TofZo 
3,3',5,5'-r h 7-t-7^f-.'l^-^,6'-vp« 7x.r.;v-2,2'-v^ >- 3.8gC877 

mnol), aR,2R)-(-)v rJ'n^^v;i/vT^ > 1.0g(878rmio1), Y 4.5m^^^g^L^ 

M-mu. ^ ^-^m t2.7gcoitBi,$'#/:o 

[0 0 8 1 ] 

#f>tl/c^a^H«^'H NMR-e5t|)fL. ^ <7) It 5>fll:^^ 1^3, 3 ',5, 5 '--r h 7-t-7-f-^-6,6'-v 
f- )l'~l,l'- e7 jP-2,2'->t- ^l- 1 (lR,2R)-(-);/:^^ n ^ >• jL- 7 T ~ >c?:);tll:l<7) 

#Pjtl/c^||2.7g, ^^J~P 30.0ml, l>WC1^^-^t-. afi-r^lfi#M W L /Co If.*. L 

/cdfe@#^^5i?ii-e0iDiL. muAi. j-}^vmmmmLX3,r,5,5'-Tyy 

-t-7' f - ;W -6 , 6 ' - V ^ f - -1 , 1 ' - tf 7 x ;v - 2 , 2 ' - -7 ^ ;l/ ^ 2 . Og^ la E L /: o 

HI L /c 3 , 3 ' , 5 , 5 ' -r h 9 -t-7' f - ;k -6 , 6 ' - v ;^ f - ;v -1 , 1 ' - 7 x r. ;i/ - 2 , 2 ' - v t - ;v 

'.lX$)n 5> #) n T V > 4" /: o 
[0 0 8 2 ] 

ihM 2 

Tetrahedron , 56, (2000), 4447-4451{C|S^? tLTV^-S>:)t^:g^SlJ^feT-3,3' ,5,5'-r h 7- 
t-7*f-Jl— 6,6'-vV If 7 .x.r-;V-2,2'-v:^- ;^<7)-)fe^M!]$-tf o /Co 

3,3',5,5'-7- I- y -t-y-^ )V-6,e' )l'-l,r ^ y :r..r,)V- 2, r-yt-)V 0.2gC0.5 
rrniol), N-^^yviVv^nr-^A^D'} F 0.18g(0.3rtimo1), THFl.Oml, ^ J - )V0.5m\ 

^ t mmmw t t t l ^ s ^ c l , m l /: s gi# ^ i ?i it -c^ 

HIKL/To |i|f)^l/:S#<?)'H NMR-e{i3,3',5,5'-T- h ^-t-7-:?- Jl—e.e'-v.j^ f- ;ix-l,l' - 
e 7 x r. ;i/ - 2 , 2 '- V ;r - ;V . N-^ > V )V >■ 3 7 /x ^' a 'J 'i. 7J )U V 7 h fi {i ^ 

K^ii-<D}$.-m)'^ t iwi--e* «9 X ^<7)IIM^-^ ^ 7 J. 7 - n-mmit v y n 7 u%= 
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[0 0 8 3 ] 

B -^^jf^m DIP-37(^ r 4 V )^mmr , -.tiayyy (589 nm) 

-b lOrrm X^JP^ lOOtmiCf J 10ml ) 

HR-WS 

H -^M-T-Cft) 3MS-700Alstation 
MVIR 

yjliJ-U AVANCE-400 lo 
^ -IS.Oppmt LXWmLtzo 



(25) 



DP 2004-189696 A 2004.7.8 



(SDInt.a.' FI F (#.%) 

C0 7B 61/00 C0 7B 61/00 3 0 0 

C0 7M 7:00 C0 7M 7:00 

F^?-A(##) 4H006 MOl M02 AB81 AOe AC81 AC83 BA09 BA37 BA63 BB12 

BF.22 BE32 BE 50 FC52 Ff.l3 

4H039 CA99 CE90 CG50 



